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Section I (Amendments to the Claims) 

Please amend claims 1, 23, 44, 56, 66, 71, 76-78 and 80 and add new claims 81-87 as set out in the 
following listing of claims 1-87: 

1 . (Currently amended) A method for forming a polymeric hollow fibCT, comprising the steps of. 

(a) providing a string or tow of a solid core fiber; 

(b) ppyem p the String or tow of the solid core fiber through an extrusion die while 
concurrently extrusion coating at least one Dubctontially oiroumforontially uniform layer of a 
removable substrate material over said solid core fiber, 

(c) extrusion coating at least one oubstantiolly oiroumf o rentially uniform layer of a polymeric 
membraxie-farming material over said removable substrate material layer; 

(d) treating said polymeric membrane-forming material layer to ferm a solidified polymeric 
membrane; and 

(e) removing the removable substrate material layer and the solid core fiber fit>m the 
solidified polymeric membrane, to form a polymeric hollow fiber comprising a substantially 
oiroumforoHtially um fem tubular membrane wall enclosing an elongated lumen therein. 

2. (Original) The mediod of claim I, wherein said removable substrate material comprises material 
selected fit>m the group consisting of sublimable materials, meltable materials, and soluble materials. 

3. (Original) The method of claim 1, wherein said removable substrate material comprises soluble 
material selected &om the group consisting of acid-soluble materials, alkali-soluble materials, organic- 
solvent-soluble materials, and water-soluble materials. 

4. (Or^nal) The method of claim I, wherein said removable substrate material comprises water- 
soluble polymeric material selected fiiom the group consisting of polyvinyl pyrrolidones (PVPX polyvinyl 
alcohols (PVA), and polyethylene glycols (PEG). 

5 . (Original) The metiiod of claim 1 , wherein said solid core fiber comprises material selected fixm 
the group consisting of metals, metal alloys, glass, ceramics^ caibons, polymers, and mixtures thereof. 

6. (PreviOBSly presented) The method of claim 1, wherein said solid core fiber has a cross^ 
sectional outer diameter in a range of fit>m about 10 microns to about 10 millimeters. 
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7. (Originsil) The method of claim 1, wherein said polymeric membrane-forming material 
comprises polymeric material selected from the group consisting of polysulfone, polypropylene, 
potyacrylonitrile, polytetrafluoroethylene, polyethylene, polyvinylidene fluoride, polyamide^ polyethyl 
metfaacralyte, regenerated cellulose acetate, cellulose triacetate, and mixtures thereof. 

8. (Origiiuil) The method of claim K wherein said polymeric membrane-forming material 
comprises ion-«change poljmeric materia] selected from the group consisting of perfluoix>carbon- 
sulfonic-actd-based po^mers, polysulfone-based polymers, perfluorocarboxylic-acid'4>ased polymers, 
styrene-vinyl-benzene-sulfonio-acid-based polymers, styrene-butadiene-based polymers^ and mixtures 
thereof 

9. (Origiiial) The method of claim L wherein said polymeric membrane-forming material 
comprises perfluorosulfonate ionomer. 

] 0. (Origiiial) The method of claun 9, wherein said perfluorosulfonate ionomer is solution extruded 
over said removable substrate material layer. 

11. (Ori^nal) The method of claim 10, wherein the treatment of said perfhiorosulfonate ionomer 
comprises the steps of: (i) drying said peifluorosullbnate ionomer at a first elevated temperature and (ii) 
curing said perfluorosulfonate ionomer at a second elevated temperature. 

12. (Original) The method of claim 1 1, whereui the first elevated temperature is in a range of from 
about 25°C to about 100**C. 

13. (Origiiial) The method of claim 11, wherein the second elevated temperature is in a range of 
from about 1 lO^C to about 

14 (Original) The method of claim 1, wherein one or more reinforcing fibers are incorporated into 
said at least one polymeric membrane-fonning inaterial layer to form a fiber-reinforced polymeric 
membrane. 

15 (Original) The method of clann 14 )Prtieietn fiie solid core fiber has a lon^tudmal axis^ and 
wherein said reinforcing fibers extend continuously along the longitudinal axis of said solid c^e fiber. 
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1 6 (Origpnal) The method of claim 14 wherein said reinforcing fibers comprises fibers selected from 
the group consisting of fiberglass, caitwn fibers, metal fibers, resin fabm, and composite fibers. 

17. (Origpnal) The method of claim 14, wherein said reinforcing fibers comprises fiber^glass yams. 

18. (Origpnal) The method of claim 17, wberem said fiber glass yams are diaracterized by an 
average ooter diameter in a range of from about O.lfim to about 500^. 

19. (Original) The method of claim 14, wherein said reinforcing fibers are co-extruded with said 
polymeric membrane-forming material layer. 

20. (Original) The method of claim 14, wherein two layers of polymeric membrane-forming material 
are coated over said removable substrate material layer, and wherein said reinforcing fibers are 
encapsulated between said two polymeric memhrane-fbrming material layers. 

21 . (Origjnal) The method of claim 1, further comprising the step of providing a removal inter&ce in 
contact with at least a portion of the removable substrate material layer, to facilitate removal of said 
removable substrate material. 

22. (Ori^aal) The method of claim 21, wherein said removal inter&ce comprises an open cavity, 
througih which a removing fluid can be passed through to remove said removable substrate material. 

23. (Cnirently amended) A method for fomiing a polymeric hollow fiber, comprising the steps of: 

(a) providing a string or tow of a solid core fiber comprising removable substrate material; 

(b) passing the ^ring or tow of the solid core fiber through an extmston die while 
concurrently extmsion coating at least one s ubstantially oiroumforontiolly uniform layer of 
polymeric membrane-forming material over said solid core fiber; 

(c) treating said polymeric membrane-forming material layer to form a solidified polymeric 
membrane; and 

(d) removing the solid core fiber &om the solidified polymeric membrane, to form a 
polymeric hollow fiber comprising a oub s tpntiolly oiroumforontiQlly imiforni tubular membrane 
wall enclosing an elongated lumen Iherein. 
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24. (Original) The method of claim 23, wherein said lemovable substrate material comprises 
material selected from the group consisting of sublimabJe mat^als, meltable materials, and soluble 
materials. 

25. (Original) The method of claim 23, wherein said removable substrate material comprises soluble 
material selected from the group consisting of acid-soluble materials, alkali-soluble materials, orgaoic- 
sohrent-soluble materials^ and water-sohible materials. 

26. (Original) The metiiod of claim 23, wherein said removable substrate material comprises water- 
soluble polymeric material selected from the group consistmg of polyvinyl pyrrolidones (PVP), polyvinyl 
alcohols (PVA), and polyethylene glycols (PEG). 

27. (Previously presented) The method of claim 23, wherein said solid core fiber has a caoss- 
sectional outer diameter in a range of fix>m about 10 microns to about 10 millimeters. 

28. (Original) The method of claim 23, wherein said polymmc membrane-foiming material 
comprises polymeric material selected from the group consisting of polysul&ne, polypropylene, 
polyaciylonitriie, polytctiafluoroetliylene, polyethylene, polyvinylideoe fluoride, po^ramide, polyetfayl 
metfaacralyte, regenerated celhilose acetate, cellulose triacetate, and mixtures thereof 

29. (Original) The method of claim 23, wherein said polymeric membrane-forming material 
comprises ion-exchange polymeric material selected from the group consisting of perfluorocarboa- 
sulfonic-acid-based polymers^ polysulfone-based polymers, perQuorocarboxylic-ackl-based polymers, 
styrene-vinyl-benzene-sulfbnic-^id-based polymers, styrene-butadiene-based polymers, and mixtures 
thereof 

30. (Original) The method of claim 23, wherein said polymeric membrane<forming material 
comprises perfluorosulfonate ionomer. 

3 1 . (Original) The method of claim 30, wherein said perQuorosulfonate ionomer is solution extruded 
over said removable substrate material layer. 
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32. (Origjnal) The method of clahn 31, wherem the treatment of said peifluoTOSulfonate ionomer 
comprises the steps of: (i) drying said perSuoiosulfonate ionomer at a first elevated temperature; aad (ii) 
curing said perfhiorosulfbnate ionomer at a second elevated temperature. 

33. (Original) The method of claim 32» wherein ibc first elevated temperature is in a range of from 
about 25^C to about 100*^. 

34. (Origpnal) The method of claim 32^ wherein the second elevated temperature is in a range of 
fixjm about 1 10*^0 to about 250^C. 

35. (Original) The method of claim 23, wherein one or more reinforcing fibers are incorporated into 
said at least one polymeric membrane-forming material layer to form a fiber-reinforced polymeric 
membrane. 

36. (Original) The method of claim 35, wherein the solid core fiber has a longitudmal axis, and 
wherein said reinforcing fibers extend continuously along 'die longitudinal axis of said solid core fiber. 

37. (Original) The method of claim 35, wherein said reinforcing fibers comprises fibers selected 
from the group consisting of fiberglass^ carbon fibers, metal fibers^ resin- fibers, and composite fibers. 

38. (OrigMial) The method of claim 35, wherein said reinforcing fibers comprises fiberglass yams. 

39. (Origiaal) The method of claim 38» wherein said fiberglass yams are characterized by an avexage 
outer diameter in a range of from about 0. 1 imx to about 500|im. 

40. (Original) The method of claim 35» wherein said reinforcing fibers are co-extruded with said 
polymeric membrane-forming material layer. 

4L (Original) The method of claim 35, wherein two layers of polymeric membrane-forming material 
are coated over said solid core fiber, and wherein said remforcing fibers are encapsulated between said 
two polymeric membrane-forming material layers. 
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42. (Original) The method of claim 23, further comprising the step of providing a removal interface 
in contact with at least a portion of said solid core fiber, to facilitate removal thereof. 

43. (Or^nal) Hie method of claim 42, herein said rmoval interface comprises an open cavity 
inside the solid core fiber, for passing a removing fluid therethrough to remove die solid core fiber. 

44. (Currently amended) A method for forming a polymeric hollow fiber, comprising the steps of: 

(a) providing a string or tow of a solid core fiber, 

(b) passing the string or tow of the solid core fiber through an extrusion die while 
concurreiitly extrusion coating at least one subotontially oiroumforontialiy unifom layer of 
swellable polymeric membrane-forming material over said solid core fiber, 

(c) treating said swellable polymeric membrane-forming material layer to form a solidified 
polymeric membrane; 

(d) contacting said solidified polymeric membrane with a swelling agent to efiectuate 
expansion and disengagement of such pofymeric membrane firom the solid core fiber; and 

(e) removing the solid core fiber from the disengaged solidified polymeric membrane, to 
form a polymeric hollow fiber comprising a siAsftantially oiroumforontialiy uniform tubular 
membrane wall enclosing an elongated lumen therein. 

45. (Origiiial) The method of claim 44^ wherein said solid core fiber comprises material selected 
-Grom the group consisting of metals, metal alloys, glass, ceramicSa carbons, polymers, and mixtures 
thereof. 

46. (Previoosly presented) The method of claim 44, wherein said solid core fiber has a cross^ 
sectional outer diameter in a range of from about 10 microns to about 10 millimeters. 

47. (Original) The method of claim 44, wherein said swellable polymeric membrane-forming 
material comprises ion-exchange polymeric material selected fiom the group consisting of 
perfluorocarbon-sulfonio-acid-based polymers, polysulfone-based polymers^ perfluorocarbosQrlic-acid- 
based polymers^ styrene-vinyl-benzene-sutfonic-acid-based polymers, styrene-butadiene-based polymers, 
and mixtures thereof. 
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48. (Origjnal) The method of claim 44, ivherein said swelling ^ent comprises water or an organic 
solvent. 

49. (Ordinal) Hie method of claim 44, wherein polymeric membrane-forming material comprises 
perfluorosulfonale ioiiomer» and vrfierein said swellable agent comprises water. 

50. (OriginaO The method of claim 44, wherein one or more reinforcing fibers are incorporated into 
said at least one swellable polymeric membrane-foitning material layer to form a fiber^reinforced 
polymeric membrane. 

51. (Original) The method of claim 50, wherein the solid core fiber has a longitudinal axis, and 
wherein said reinforcing fibers extend continuously along the longitudinal axis of said solid core fiber. 

52. (Origjna]) The method of claim S0» wherein said reinforcing fibers comprises fibers selected 
from the group consisting of fiberglass, caibon fibers, metal fibers, resin fibers, and composite fibers. 

53. (Original) The method of claim 50, wherein said reinforcing fibers comprises fib^glass yans 
having an average out^ diameter in a range of from about 0.1 jmi to about 500^tm. 

54. (Original) The method of claim 50, wherein said reinforcing fibers are co-extruded widi said 
swellable polymeric membiane-ifonning material layer. 

55. (Original) The method of claim 50, wherein two layers of swellable polymeric membrane- 
forming material are coated over said solid core fiber, and wherein said reinforcing fibers are 
encapsulated between said two swellable polymeric membrane-fbrming material layers. 

56. (Ciirraitly amended) A method for forming an ion-exchange polymeric hollow fiber, 
comprising the steps of: 

(a) providing a string or tow of a solid core fiber diat is subsequently and selectively 
removable; 

(b) passing the string or tow of the solid core fiber through an extrusion die while 
concurrentiv extrusion coating at least one substontially oirourof e rBntiQlly uniform layer of ion- 
exchange polymmc membrane-forming material over the solid core fiber; 
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(c) treatifig such ion-exchange polsmeric membrane-forming material layer to form a 
solidified ion-cxchangp polymeric membrane; and 

(d) removing the solid core fiber from the solidified ion-exchange polymeric membrane, so 
as to fonn an ion-exchange polymeric hollow fiber having a substantially oiroumfbrontially 
uniform tubular membrane wall enclosing an elongated lumen therein. 

57. (OrigiBaQ The method of claim 56, wherein said solid core fiber comprises removable substrate 
material. 

58. (Original) The method of claim 56, wherein said solid core fiber is coated with removable 
substrate material. 

59. (Original) The method of claim 56» wherein tfic ion-exchange polymeric membrane-forming 
material comprises material selected fiom the group consisting of perfluorocaibon-sulfonic-acid-based 
polymers, polysulfbne-based polymers, perfluorocaibos^Iic-acid-based polymers^ styrene-vinyl-benzene- 
sulfonic-acid-based polymers, styrene-butadiene-based polymers, and mixtures thereof. 

60. (OrigjnaQ The method of claim 56, wherein one or more reinforcing fibers are incorporated uito 
said at least one ion-exchange polymeric membrane-forming material layer to form a fiber-reinforced ion- 
exchangp polymeric membrane. 

61. (OngLnaO The method of clann 60, wherein the solid core fiber has a longitudinal axis, and 
wherein said reinforcing fibers extend continuously along the longitudinal axis of said solid core fib^. 

62- (Original) The method of claim 60, wherein said reinforcing fibers comprises fibers selected 
from the group consisting of fiberglass, carbon fibers, metal fibers, resin fibers, and composite fibers. 

63« (Original) The method of claim 60, wherein said reinforcing fibers comprises fiberglass yams 
having an average outer diameter in arange of from about 0.1pm to aibout SOOpm. 

64. (Origiiial) The method of claim 60, wherein said reinforcing fibers are co-extruded with said ion- 
exchange polymeric memhrane-fbrming material layer. 
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65. (Previously presenled) The method of claim 60, wherein two layers of ion-exchange polymeric 
membrane-forming material are extrusion coated over said solid core fiber, and wherein said reinfoTcing 
fibers are encapsulated between said two ion-exchange polymeric membrane-fonning material layers. 

66. (Currently amended) A method for forming a polymeric hollow fiber, comprising the steps of: 

(a) providing a string or tow of a soKd core fiber that is subsequently and selectively 
removable; 

(b) passing the string or tow of the solid core fiber through an extrusion die while 
concurrentiv extrusion coating at least one substantially ctrcumforentinlly uniform layer of a 
mixtuie over fhe solid core fiber, wherein said mixture comprises polymeric membrane-forming 
material and removable pore-fonning material; 

(c) treating such mixture layer to form a solidified membrane structure; and 

(d) removing the solid core fiber from tbe solidified membrane structure; and 

(e) removing the pore-forming material from the solidified membrane structure, to form a 
polymeric hollow fiber having a gab s tantiolly oiroumforentiQlly unifon» porous tubular 
membrane wall enclosing an elongated lumen therein, 

wherein steps (d) and (e) is carried out eitfier simultaneously, or sequentially in any order. 

67. (Orig;liiaI) The method of claim 66, wherein said solid core fiber comprises removable substrate 
material. 

68. (Original) The method of claim 67, wherein the removable substrate material is essentially the 
same as the removable pore-forming material, and herein removal of the solid core fiber is carried out 
simultaneously with removal of the pore-fbrming material. 

69-70. (Canc^ed). 

71. (Currently amended) A method for fonning a fiber-reinforoed polymeric hollow fibrous 
membrane^ comprising the stj&ps of: 

(a) providing a string or tow of a solid core fiber that is subsequently and selectively 
removable, wherein said solid core fiber has a longitudinal axis; 

(b) passing the string or tow of the solid core fiber throupfa an extrusion die while 
concmrently forming one or more aubstantially oiroumfiproiitial^ unifoim hry^ers of polymeric 

It 

PAGE 11/26 ' RCVD AT 8/1/2006 10:43:25 PM [Eastern Daylight Time] « SVR:U8PT0-EFXRF-2/12 « DNI8:2738300 * 0810:0109337170 * DURATION (mm-ss):11-24 



Aug 01 06 10:47p Intellectual Property/Tec 



9199337179 



p.12 



4172-120 



membrane-forming material over the solid core fiber by extrusion of said one or more layers, 
wherein said polymeric membrane^forming material layers contain one or more reinforcing fibers 
extending continuously along the longitudinal axis of the solid core fiber, 

(c) treating said one or more polymeric membrane-forming material layers to form a 
solidified fiber-remforced polymeric membrane; and 

(d) removing tiie solid core fiber from said polymeric membrane, so as to form a fiber- 
rdnfbrced polymeric hollow fiber having a substantially oinsomforDntiaUy uniform tubular 
membrane wall enclosing an elongated lumen dierein. 



72-75. (Cancelled). 

76. (Currently amended) A method for forming a polymeric hollow fiber, comprising the steps of: 

(a) forming a fibrous precursor structure comprising a strin g or tow of a fibrous solid core 
extrusion coated by a oubstantiolly oirounrf iB r e ntially unifa m with a l ayer of polymeric 
membrane; and 

(b) i^moving the fibrous solid core fitmi the polymeric membrane^ to form a polymeric 
hollow fiber comprising a aubotantially ciroumfbrontiolly uniform tubular membrane wall 
enclosing an elongated lumen therein. 

77. (Currently amended) The method of claim 76, wh^in said fibrous solid core further comprises 
n gti^ wsmnt i>ny nirttHTpfarftiiriftlly uttiform an extrusion coating of a removeible substrate material layer that 
can be removed fix>m the polymeric membrane to form said polymeric hollow fiber. 

78. (Currently amended) The method of claim 76, wherein said fibrous solid core comprises a 
removable substrate material that can be removed from die polymeric membrane to form said polymeric 
hollow fiber. 



79. (Previously presenteii) The method of claim 76, wherein said polymeric membrane comprises a 
swellable polymerk membrane material diat eiqiands and disengages said polymeric membrane firom the 
fibrous solid core upon contact with a swelling agent, so that the fibrous solid core can be removed from 
the disengaged polymeric membrane to form said poh/meric hollow fiber. 
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80. (Currently amcDded) The metfiod of claim [[76]] 7L wherem said fibrous solid core fiatber 
comprisinsr said oamprboo -a removable substrate material ftot con bo romov e d firom the polym e ric 
momfarono to form the polymorio hollow fiber/ and whoroin said fibrous oore and sold pobTnoric 
fl ft omhran e are formed by a co-extrusion process. 

81. (New) The mediod of claim 1 wherein the at least one layer of removable substrate material or 
the at least one layer of a polymeric membrane-forming material or both are substantially 
circumferentially uniform. 

82. (New) The method of claim 23 wherein the at least one layer of polymeric membrane-forming 
material is substantially circumferentially uniform. 

83 . (New) The method of claim 44 wherein the at least one layer of swellable polymeric membrane- 
forming material is substantially circumferentiaQy uniform. 

84. (New) Hie method of claim 56 wherem tfie at least one layer of ion-exchange polymeric 
membrane-forming material is substantially circumferentially unifcmn. 

85. (New) The method of claim 66 wherein the at least one layer of the mixture is substantially 
circumferentially uniform. 

86. (New) The method of claim 71 wherein the one or more layers of polymeric membrane-forming 
material is substantially circumferentially uniform. 

87 (New) The method of claim 76 wherein the polymeric membrane is sufostantiaily 
circumferentially uniform. 
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